The Social Accounting Matrix (SAM) has become used increasingly in the last years as a general equilibrium data system linking, among other accounts, production activities, factors of production and institutions (companies and households). As such, it captures the circular interdependence characteristic of any economic system among (a) production, (b) the factorial income distribution (i.e. the distribution of value added generated by each production activity to the [ 
Y3
Yx various factors), and (c) the income distribution among institutions and, particularly, among different socio-economic household groups.' Under certain assumptions, such as excess capacity (i.e. availability of unused resources) and fixed prices, the SAM can be used as the basis for simple modelling. More specifically, the effects of exogenous injections on the whole economic system can be explored by multiplier analysis which requires partitioning the SAM into endogenous and exogenous accounts. Typically the former include (i) factors; (ii) institutions (companies and households); and, (iii) production activities; while the exogenous accounts consist of (iv) government; (v) capital; and (vi) rest of the world. Table I shows this partition and the transformations (matrices) involving the three endogenous accounts. These matrices are, respectively, T13 which allocates the value added generated by the various production activities into income accruing to the factors of production; T33 which gives the intermediate input requirements (i.e. the input-output transactions matrix). T21 maps the factorial income distribution into the household income distribution (where households are distinguished according to socio-economic characteristics); T22 captures the income transfers within and among household groups; and finally T32 reflects the expenditure pattern of the various institutions (mainly the household groups) for the different commodities (production activities) which they consume. Fig. I shows this same triangular interdependence graphically using the same notation as in Table i. In Table 2 the row totals for incomes received by endogenous accounts are given by (the column vector) yn, which consists of two parts arising from, respectively, (i) expenditures by the endogenous accounts recorded as Tnn and summed up as column vector n; and (ii) expenditures by the exogenous accounts recorded as Tnx and summed up as x.1 The latter part is referred to as injections. We have Yn= n+x. (I) Analogously for the incomes received by the exogenous accounts yx2 (see Table 2 ) Yx = I+t.
(2)
The elements of the endogenous transaction matrix Tnn in Table 2 can be 1 This section follows closely the notation given in Svejnar and Thorbecke (I983). See also for a similar treatment Pyatt and Round (1979) , which uses, however, a somewhat different notation. 2 It is to be noted that because Table 2 is a SAM, its corresponding row and column totals are equal -column totals for endogenous accounts are given by (the row vector) yn, while those for exogenous accounts are given by y'. 
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Equation (7) yields endogenous incomes (Yn) by multiplying injections (x) by a multiplier matrix Ma.2 This matrix has been referred to as the accounting multiplier matrix because it explains the results observed in a SAM and not the process by which they are generated.3
As described previously, and as a comparison of Tables I and 2 At first glance the system specified in equations (7) and (8) This formulation generalises the Leontief model by including as one of the elements of final demand the effects of income distribution (Y2) on household consumption (through A32 which reflects the consumption pattern of each group of households). ' One limitation of Ma as derived in equations (7) and (8) is that it implies unitary income elasticities (the prevailing average expenditure propensities in A. are assumed to apply to any incremental injection). A more realistic alternative is to specify a matrix of marginal expenditure propensities (C. below) corresponding to the observed income and expenditure elasticities of the different agents, under the assumption that prices remain fixed when income is altered. Expressing equation (i) The transfer effects capture the multiplier effects resulting from direct transfers within endogenous accounts (in our particular case among institutions and households (A22) and the interindustry transfers (A33)). The open-loop effects capture the interactions among and between the three endogenous accounts, while the closed-loop effects ensure that the circular flow of income is completed among endogenous accounts, i.e. from production activities to factors to institutions and then back to activities in the form of consumption demand following the triangular pattern presented in Fig. I. 1 In contrast, the open Leontief model can be expressed as follows using the same notation Y3 = (I-A33)-1 f, where A33 is the input-output coefficient matrix and f is exogenous final demand. It is obvious that (g) contains more information and a higher degree of endogeneity since it captures the effects of income distribution on consumption which the Leontief formulation does not.
2 Given the average expenditure propensities from the initial (base year) SAM 
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[MARCH It will be shown shortly that the above multiplier decomposition reveals only to a very limited extent how influence is transmitted within a structure. Because of the partitioning into three endogenous accounts, it can only decompose the effects of injections into total effects within and between accounts. As such it cannot identify the network of paths along which influence is carried among and between production activities, factors and households -which is the contribution of structural path analysis as shown in Sections III and IV.
II. MULTIPLIER DECOMPOSITION APPLIED TO SOUTH-KOREAN SAM
Before turning to structural path analysis the above multiplier analysis and decomposition is applied by way of illustration to a SAM which was built for South-Korea (i968).' The A matrix of this SAM appears in a truncated form in Table 3 .2 It can be seen that the factor account is broken down into I 5 categories, i.e. six different labour skills, two types of self-employed, capital, five types of farmers and government workers. The classification of households is essentially similar to that of factors.3 Production activities were divided into 29 activities on the basis of product-cum-technology characteristics. The other accounts (i.e. the exogenous ones) appearing in the SAM in Table 3 are government, capital and rest of the world.4 The South-Korean SAM is meant only to capture in an approximate way the structure of the economy of South-Korea in I 968. It is used here only for demonstrational and illustrative purposes.
In Table 4 , eleven cases are selected to illustrate the effects of an injection in one sector on another via the respective accounting multipliers. Table 4 , furthermore, gives the decomposition of the multipliers into transfer effects, open loop effects and closed loop effects. These eleven cases are discussed very briefly in this section since they are analysed, in detail, on the basis of a different type of decomposition (i.e. structural path analysis) in Section IV. In fact, the purpose of this section is to illustrate the traditional multiplier decomposition as a background against which the alternative structural path analysis decomposition can be presented in Section IV.
The first two cases (I and II) in Table 4 Table. ( 
Total Influence
In most structures, there exists a multitude of interactions among poles. In particular, poles along any elementary path are likely to be linked to other poles and other paths forming circuits which amplify in a complex way, the direct influence of that same elementary path. To capture these indirect effects Lantner (I974) introduced the concept of total influence. Given an elementaiy path p = (i, ...,j) with origin i and destination j, the total influence is the influence transmitted from i toj along the elementary path p including all indirect effects within the structure imputable to that path. Thus, total influence cumulates, for a given elementary path p, the direct influence transmitted along the latter and the indirect effects induced by the circuits adjacent to that same path (i.e. these circuits which have one or more poles in common with path p). Note that in the case of the second path, the multiplier is one since the path has no adjacent circuits. Thus, in general, the global influence linking any two poles of a structure can be decomposed into a series of total influences transmitted along each and all elementary paths spanning i andj, i.e. n n i,-)j) = maji = I I(t> ) = E I8.jD MP)
p=l p=n where p stands for elementary paths I, 2, k, ..., n. This decomposition is more formally derived in the appendix where the relevant determinantal expansions are identified and related to path analysis interpretation.
IV. STRUCTURAL PATH ANALYSIS APPLIED TO SOUTH-KOREAN SAM
In order to illustrate the usefulness and the types of questions which path analysis can answer, it is applied in the present section to the South-Korean SAM structure presented in Section If. Given the questionable nature of some of the estimates which went into the SAM, this application should be considered as a demonstration exercise of the types of results which can be obtained with this approach. It can be seen from Table 3 which gives the (truncated) matrix of average propensities (An) that the endogenous part of the matrix consists of 59 poles (15 classes of factors, 15 classes of households and 29 production activities). There exists in such a structure a multitude of elementary paths.' One way of limiting the scope of the analysis is to study only those paths the length (i.e. number of arcs) of which does not exceed three. The more arcs a path contains, the weaker will be the direct and total influences transmitted along it.2
Even by limiting the scope of investigation in this fashion, this leaves many elementary paths which are not explicitly studied. Clearly the choice of paths to be explored depends on the questions raised. In what follows, we shall attempt to give a few selected examples organized according to (a) the SAM account in which the pole of origin is located and the SAM account containing the pole of destination; and (b) the type of question path analysis is supposed to elucidate.
Before actually embarking on the empirical analysis, it should be noted that the selected pole of origin (and its injection) within a SAM structure can be in any of the three endogenous accounts, production activities, factors, and institutions. However, the triangular interrelationship of the endogenous structure of the SAM means that an elementary path must always travel in the triangular direction as shown on Fig. I 2 One example suffices to illustrate this point: assume a path of length 4 (i.e. four consecutive arcs) and the intensity of the influence between any two poles equal to o 5, then the direct influence would be equal to (o05)4 or only o-o625. Experimenting with the SAM South-Korea data set revealed that it is extremely rare to find a path of length four or longer transporting more than one half of a percent of the global influence transmitted from the pole of origin to the pole of destination. In any case, should such a path be presumed important, it could easily be identified by the computer.
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[MARCH affect, first, other production activities (through the induced demand for intermediate inputs represented by the I-0 matrix A33) and factor demand (through the distribution of the value added among factors, i.e. matrix A13) before the influence is transmitted to institutions (in particular, the households) through matrix A21. Next in this sequence, transfers among institutions would be captured through A22 before the final link back to production activities (reflecting the consumption pattern of institutions, i.e. A32) can take place. Thus, there is an immutable ordering which is predetermined by the structure of the SAM. No elementary path can have arcs linking production activities directly to institutions (the A23 matrix is empty) or linking the latter directly to factors (A12 is, likewise, empty). The examples which were used below have, in common, that the injection in each case takes place in one of the production activities except for the last one which originates with households. In principle, any other pole of origin -among factors or institutions -could equally as well have been selected. In order to provide a good basis for comparing the two types of multiplier decomposition structural path analysis is applied to the same eleven cases which were explored previously in Section II (see Table 4 ). These eleven different cases are analysed in Table 5 . Each case (i) takes a given pole of origin (i) and destination (j) and measures the corresponding global influence; (ii) identifies the more important elementary paths spanning these two poles and measures their direct and total influences, respectively; and (iii) gives the proportion of the global influence between i andj transmitted through each specific path p.
These eleven cases can be, furthermore, broken down according to whether the pole of destination is a production activity, a factor or a household. Hence, these cases can be distinguished according to whether influence is transmitted (i) from production activity to production activity (Cases I and II); (2) from production activity to factors (Cases III-VIII); (3) from production activity to households (Cases IX and X); (4) from households to production activities (Case XI); and (5) through path multipliers.
Influence of Production Activities on Other Production Activities
It should be noted at the outset that the present structural path analysis applied to a SAM does not yield the same results as applied to only the input-output matrix. In a SAM-type framework, a production activity can influence another one through the intermediate effects on factors and institutions (households) which are considered exogenous in the input-output framework.' Case I in Table 5 explores the path analysis from an injection into the construction sector to its effects on mining. From the matrix of accounting multipliers, the global influence can be obtained-i.e. an injection of I,ooo Won into the construction industry yields an increase of 68 Won in the output of mining products (see column 3). The path analysis which is undertaken shows that only 25 1% (Column 8) of this additional production is caused directly by the demand for mining inputs by the construction sector through the elementary path (in this case, an arc) linking the two sectors without any intermediate poles.
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The other elementary paths shown under Case I reveal that a significant part of the global influence of construction on mining is exercised indirectly through the demand for, respectively, 'cement and non-metallic products' (26-3 % of the global influence), 'metal products (L + M)' (3 I %) and 'energy' (3.0 %) l The above type of analysis is potentially useful to the policymakers in the sense that it informs them of the principal axes along which a given injection (impulse) transmits itself to the rest of the economic structure. In particular, path analysis identifies the poles which play an important role in transmitting influence. In the same way as some materials are better conductors of electricity than others, certain poles are better transmitters of influence than others. In this sense structural path analysis might help a government identify potential bottlenecks (i.e. poles which do not relay influence well) which might occur in a public expenditure programme and vice-versa.
Case II illustrates the fact that a not insignificant part of the influence transmitted from one production activity to another may go through a path which includes factors and households groups. Indeed, as can be seen from Table 5, about IO % (7-2 +2-5 %) of the global influence exercised by an increase in mining output on 'other agriculture' follows two elementary paths which combine the whole triangular cycle from production (e.g. mining) to factorial income (skilled workers, and unskilled workers, respectively) to household income (skilled workers and unskilled workers, respectively) and back to production (in this case, the pole of destination, 'other agricultuie').
One type of issue which is potentially interesting to the policymakers and which can be elucidated through path analysis is the extent of the linkages prevailing between formal and informal activities either directly or indirectly.
The Influence of Production Activities on Factors of Production
Here again, the matrix of accounting multipliers (global influences) yields the global effects of an exogenous expenditure on production activity i on income of factorj. This increase in income can be interpreted as a rise in the employment offactorj but as such does not identify in which sector the additional employment is to occur. Structural path analysis permits one to answer this question. More specifically, the sectoral breakdown of employment can be obtained within the following context.
(a) Decomposition of a single accounting multiplier: For example, in Case III, the question can be raised in which sectors the additional employment of skilled workers will occur consequent to increased exports of finished textile products of 1,OOO Won. It can be seen from Table 5 that the income of skilled workers increases by I82 won with the bulk of the additional employment occurring in the same finished textile products sector (59-2 %) and to a much lesser extent in large textiles enterprises (I2 %) and small and medium textiles (6.8 %). Case IV, in contrast, provides an example where the indirect effects on factor employment are larger than the direct ones. Thus, the proportion of global influence from Still another example of greater indirect income and employment effects on a factor (in this case, on unskilled workers) than direct effects is shown in Case V. The substantial amount of fish required by the large processed foods enterprises for canning purposes leads indirectly to more employment of unskilled workers (i.e. fishermen) than the direct demand of that sector for unskilled workers. As can be seen from Table 5 , 21.4 % of the global influence is transmitted through the elementary path, processed foods (L)-fishing-unskilled workers compared to only I62 6% through the direct path PFS-UW.
(b) Decomposition of accounting multipliers for a given column: This amounts to comparing, first, the global influence, maji, varying j over different factorial skill groups for a given i (in this case construction) and, secondly, decomposing maji for given j's (specific skill groups) to determine in which productive activities the additional employment occurs.
If, for example, the construction industry is stimulated by the government in which sectors will the different types of employment occur? Case VI attempts to answer this question by decomposing the global influence on each one of six different labour skill groups to check not only the total employment effects of each of these groups but, more importantly, in which sectors the additional employment is to take place. It can be seen that, for most skill groups, it is mainly the construction sector itself which benefits from the additional employment which is created. The only exception applies to the 'self employed in services', for which the indirect employment generated via the sector trade and banking was greater than the direct employment within the construction industry per se.
(c) Decomposition of accounting multipliers along a row: This type of analysis is particularly appropriate within the context of exploring the macro economic consequences of the choice of alternative technologies by given industries and sectors.' Thus, for example, one can ask in which sectors and to which extent additional jobs shall be created for unskilled workers depending on whether a more capital intensive technology is selected in producing energy (i.e. increasing the output of the large scale energy sector) or a less capital intensive technique (i.e. increasing the output of the smaller scale energy sector). This exploration is undertaken under Case VII where it can be seen that the income accruing to unskilled workers would be slightly higher if the increased production occurred in the smaller enterprises as opposed to the larger ones (iI O units as against Io I for an initial injection of i ,ooo). In both cases, the additional employment of unskilled workers takes place mainly in three sectors: Transport and Communication; Mining, and Energy. On the other hand, an examination of Case VII reveals also that more jobs for unskilled workers would be created in the smaller scale and more labour intensive energy sector directly than in the larger scale one (20 as opposed to I I as indicated in column 7 of Table 5 ).
It amounts to identifying m -and scrutinising the effects of alternative i's (production activitiescum-technology) on a given j (a factor).
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(d) Instead of finding out in which sector additional employment is created as a result of exogenous injections in production activities, one can ask the reverse question, namely, which sectors should be stimulated to increase the employment of given skill groups in given sectors? For instance, if the objective were the creation of additional jobs for skilled workers in mining (see Case VIII), it can be seen that a few indirect elementary paths originating respectively in the energy (all sizes) cement, non metallic mining products and metal products (all sizes) sectors would induce the creation ofjobs for skilled workers in the mining sector. Even though the direct path from mining to skilled workers yields more employment of skilled workers than each of the other individual indirect paths above, it is operationally useful for the policymaker to know that other paths not originating in the mining sector do provide important sources of additional employment in mining.
The Influence of Production Activities on Socio-economic Household Groups
The present subsection can be organised in essentially the same way as the preceding one according to the four types of questions and corresponding examples just discussed, substituting as poles of destination the incomes of socioeconomic groups as opposed to factor income (and employment) as in the preceding section. Thus, to illustrate the decomposition of accounting multipliers of the same column, one can ask how the incomes of different classes of farmers as households would be affected by an increase in the production of the sector 'other agriculture' (agricultural production excluding cereals). In particular, one may be interested in the income effects on the group of small farmers. This is illustrated in Case IX which shows that it is the medium sized farmers (2 and 3) which will benefit more strongly from such an increase in production. (See column 3 of Table 5 ). However, it is interesting to note that the smaller farms transmit more total influence directly from other agriculture than any of the other three sized farms as can be seen from column 7 of Table 5 . Likewise, an examination of column 8 reveals that the smaller the size farm, the greater the proportion of the global influence transmitted directly from an increased production in other agriculture to that farmers' group income.' Our penultimate case X, illustrates this possibility by exploring the effects of an increase in production of processed foods on the income accruing to the household category headed by unskilled workers. Again, if one looks at the effects of alternative technologies on the incomes accruing to unskilled workers as 1 It should be noted that in the previous example, the increased income of each group of farmers as households corresponds exactly to the increased factorial income. In other words, the incomes of these farmers as a household group comes entirely from the income received by the corresponding factorial group. Such a perfect mapping between factor income and household income is atypical. For most socio-economic groups, the total household income comes from different factorial sources generated in different production activities even though if the household groups are defined according to the occupation or skill level of the head of the household, the bulk of the household income in any given group is likely to come from the corresponding occupation or skill level. This means that the matrix A21 which maps the factorial income distribution into a household income distribution tends to have larger diagonal elements (in some cases equal to i) than off-diagonal elements. This can be verified by looking at the truncated A21 matrix in Table 3 . For example, 53 % of the factorial income received by engineers goes to the household group headed by engineers (a16,1 in Table 5 ).1 The principal difference between these effects and the alternative effects which would result from having chosen the more capital intensive and larger scale technology (L) is the much smaller direct contribution made by the unskilled workers employed in the processed food sector in the large enterprises as opposed to the small ones (the total influence in column 7 of Table 5 is equal to O-OI5 in the former case and 0-029 in the latter).
The Influence of Socio-economic Household Groups on Production Activities
In this final example (Case XI), we illustrate the impact of exogenous changes in income of certain household categories on production activities. These changes could, for example, represent government subsidies or transfers to certain socioeconomic groups. In Case XI, the effects of an increase in the incomes of two household groups 'apprentices' and 'unskilled workers'-say as a result of transfers -on cereals production are estimated. It can be seen that the global influence on the latter group is greater by about 5o % if the subsidies are directed towards 'unskilled workers' as compared to 'apprentices'. In turn, path analysis reveals that the bulk of the global influence consists of the direct demand for cereals by unskilled workers' households. In contrast the corresponding direct demand by 'apprentices' is about 9 times smaller (0-022 versus 0 I97). Evidently, as can be seen from Table 5 , about go % of the impact of higher incomes of apprentices on the production of cereals occurs indirectly via other sectors which themselves require cereals.
Path Multipliers
So far in the analysis of the eleven cases above, the meaning of path multipliers appearing in column 6 of Table 5 has not been discussed. As was pointed out previously, the multipliers M, measure the degree of amplification conferred to these paths by adjacent circuits. In general, the size of these multipliers varies as a function of the length of a path. This is, of course, logical since the more poles a path contains, the higher the probability of adjacent circuits including one or more poles of this path being present. Going doWn column 6 of Table 5 it can be seen that with the exception of Cases II, IV ard IX which are discussed subsequently, the path multipliers reach a level of up to I-285, I-42o and I-462, respectively, depending on whether the paths are of length i, 2 or 3. In the other three cases, II, IV and IX, the multipliers are par-ticularly high; they are all above I 645 reflecting the amplifying action of powerful circuits. All these paths have in common that they embrace at least one of the poles forming the circuits represented above within which all of the arcs have a relatively high intensity (see Fig. 5 ).
An alternative way of presenting the path multiplier is to calculate its inverse, that is, the ratio of direct influence to total influence I /MP = l, )p II,j)p. This ratio shows the proportion of the total influence transmitted along an elementary path which is accounted for by the immediate effects, namely the direct influence. This parameter can be quite relevant in a policy context by indicating the extent to which an initial injection into a given pole will generate rapidly or only after a long period of time any increase in the production or the income of other poles in the economic structure.' Thus, for example, an examination of Case IV reveals that the path multiplier of the elementary path from processed foods to other agriculture to capital is equal to 2-33I, whereas it only equals I-778 in the direct path from processed foods to capital. In other words, there mright be a slight trade-off between the direct influence along these two paths -an injection of I,OOO units into processed foods yielding an increase of 69 units in the income accruing to capital through the first path as opposed to 84 units through the second path -and a greater total influence through the former as opposed to the latter necessitating presumably a longer period of time to be fully felt.
In the cases and corresponding paths which have been examined here, the relative importance of the immediate effects (i.e. the ratio of direct to total influence) is generally quite high. Nevertheless, it should not be overlooked that I Strictly speaking, the above statement is not correct since the whole structural analysis abstracts from time. The various influences and effects occasioned by an exogenous injection are assumed to be instantaneous (including the multipliers). In reality, however, the transmission of economic influence from one pole to others takes time. In particular, it is reasonable to assume that the time required for the transmission of influence along a given elementary path would vary in function of the number and lengths of adjacent circuits. It is also reasonable to assume that the larger the number of poles contained in an elementary path or an adjacent circuit, the longer it will take for the influence to be transmitted from the pole of origin to the pole of destination. Consequently, the existence of relatively long and powerful circuits and correspondingly high path multipliers would seem to imply that the transmission of influence would tend to be slower than in the converse case of low path multipliers and a high ratio of direct to total influence. In contrast, the application to the SAM framework of the structural analysis of Lantner (I974) and Gazon (I976), founded on the concept of economic influence and its transmission among the agents (poles) of the structure under consideration, reveals much more explicitly and clearly the endogenous interaction process. In particular, this method of structural path analysis shows, respectively, how influence is diffused from a given pole, through which specific paths it is transmitted and the extent to which it is amplified by the circuits adjacent to these paths. The decomposition of accounting multipliers (or global influences) into total influences carried along the respective elementary paths spanning two given poles allows the decision-maker to capture in a distinctive and isolated way the reaction mechanisms of different economic agents within the complex network of structural relations. It would appear that this type of structural decomposition could help the policymaker and analyst break down the various channels through which influence is transmitted in a disaggregated macroeconomic system and thereby contribute to the quality of policy decisions.
Several developing countries have by now built SAM's -perhaps the most ambitious being the one just completed by the Central Statistical Bureau of Indonesia. As the underlying quality of these SAM's improves -in particular, by relying on a classification and disaggregation scheme reflecting well the prevailing production structure and socio-economic behaviour -their operational usefulness when combined with structural path analysis should be significantly enhanced.
Furthermore, there is some evidence that researchers in developed countries are becoming interested in using SAM-type data sets to explore, among others,
